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DERMATITIS HERPETIFORMIS (DUHRING): IMMUNOFLUORESCENCE AND 
IMMUNOELECTRONMICROSCOPIC STUDIES 
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Department of Dermatology I. , Uniuersity of Vienna, Vienna, Austria 
lgA deposits were observed by direct immunofluorescence in linear distribution along 
the basement membrane zone in a case of dermatitis herpeti.formis (Duhring). In addition, 
in the serum of the same patient circulating lgA antibasement membrane zone antibodies 
were detected by indirect immunofluorescence, utilizing normal human skin and monkey 
esophagus as substrates. The ultrastructural localization of in vivo-bound lgA and circulat-
ing lgA antibasement membrane zone antibodies flxed to substrate tissue in vitro was 
found to be in the uppermost strata of the dermis below the basal lamina. 
Dermatitis herpetiformis (DH) Duhring is a 
blistering disease, characterized by distinct histo-
pathologic [1) and immunopathologic criteria. Two 
distribution patterns of IgA and C:1 have been 
described [2); a granular pattern with speckled 
deposits of lgA in the tips of the dermal papillae, 
and a Linear continuous pattern with bandlike 
fluorescence along the basement membrane zone 
(BMZ). By immunoelectron microscopy (!EM) 
three types of patterns emerged: A chunky granu-
lar type which exhibits reaction product in associ-
ation with bundles of microfibrils [3 ,4], and two 
linear types; (1) a linear dermal type showing 
immunoglobulin (lg) deposits beneath the basal 
lamina in the area of the anchoring fibrils [3,5] 
and (2) the linear lamina lucida type, character-
ized by lgA in bandlike distribution within the 
lamina Iucida [6]. 
Apart from these different patterns of in vivo-
bound lg, various types of auto-antibodies (AB) 
have been reported in DH, such as reticulin, 
thyroid microsomal, thyroglobulin, gastric parie-
tal cell , antinuclear antibodies CANAl, and mito-
chondrial antibodies. In addition, agglutination 
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Abbreviations: 
AB: antibody(ies) 
AG: antigen(s) 
ANA: antinuclear antibody!-ies) 
BMZ: basement membrane zone 
BP: bullous pemphigoid 
C: complement (fraction) 
DH: dermatitis herpetiformis 
HG: herpes gestationis 
HRP: horseradish peroxidase 
IEM: immunoelectron microscopy 
IF: immunofluorescence 
lg: immunoglobulin(s) 
LE: lupus erythematosus 
factor to L. casei [7) and gliadin (unpublished 
personal data) AB have been found. 
In this study we describe a case oflinear dermal 
type of DH fluorescence with circulating lgA auto-
AB directed against the BMZ. 
CASE REPORT 
L. A. is an 83-year-old white woman with an unre-
markable history. In December 1976 she developed a 
discrete pruritic erythemato-papulo-vesicular rash at 
the predilection sites of DR. Histopathologk examina-
tion of a biopsy taken from the right buttock revealed 
typical findings of DH (see below). By direct immuno-
fluorescence (IF>, a linear pattern of lgA deposits could 
be detected in peri vesicular skin. 
Results of laboratory tests were within normal lim-
its. including glucose-6-phosphatedehydrogenase, chest-
X-ray, and electrocardiogram. HLA-B8 histocompati-
bility antigen (AG) was not found (HLA 2, W 32, B7, 
Bl2). A therapeutic regimen of 100 mg of diaminodi-
phenylsulfon (Dapsone-Avlosulfon), daily, cleared the 
lesions within 1 week and the patient has since re-
mained free of further eruptions. 
MATERIALS AND METHODS 
Biopsies 
Biopsy specimens were obtained under local anesthe-
sia twice within two months, first from perilesional , 
nonblistering skin and second from uninvolved skin. 
Serum 
Serum samples were taken when biopsies were per-
formed and stored at - 20oC until examined. 
H istopatholog:y 
Biopsy specimens were fixed in 5% buffered formalin 
and stained with hematoxyline and eosin. 
Immunofluorescence 
Direct method. Snap frozen biopsy specimens were 
processed for the detection of in vivo-bound human 
IgG, IgM, lgA, and C3 using standard methods [8]. 
Characteristics of the a ntisera employed are detailed 
elsewhere [9). 
Indirect method. For the detection of circulating 
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auto-AB dilutions of patients' serum were performed 
on cryostat sections of rhesus monkey esophagus and 
normal human skin as substrates employing anti-lgG 
and anti-IgA conjugates; PBS-4%-BSA served as dilu-
ent (details see reference 9). 
Horseradish peroxidase anti-horseradish peroxidase 
technique. Shave biopsies were obtained under local 
anaesthesia with a razor blade from (1) the patients' 
perilesional skin and (2 ) the normal skin of a healthy 
volunteer. Tissue sections were prepared for light and 
electron microscopy as described previously 14 ,10] and 
the HRP-anti-HRP techniques employed for demon-
stration of the ultrastructural localization of (a) in 
vivo-bound lg and (b) in vitro-fixed circulating anti-
BMZ-AB. For the latter purpose the patients' serum in 
a dilution of 1:10, in PBS-4%-BSA, pH 7.2, served as 
the first step of incubation; antihuman lgA conjugate 
served as the second step of the reaction chain. 
Controls: Controls were identical to those performed 
in previous studies l4.10j. For additional control, in 
another set-up, normal goat serum instead of goat 
antihuman lgA conjugate was utilized in the reaction 
chain. For control of the "indirect" procedure normal 
human serum instead of the patients' serum was em-
ployed. 
RESULTS 
Histopathology 
Leukocytic papillary microabscesses and multi-
locular subepidermal blisters were found distrib-
uted along the BMZ almost in a single row. Few 
eosinophils were present in the predominantly 
perivascular, polymorphonuclear infiltrate in the 
edematous dermis. 
1 mmunofluorescence 
Direc:t method rFig la). A strong deposition of 
lgA was found in linear continuous distribution 
along the BMZ in both skin specimens, taken 
before and after treatment. An extremely weak, 
rather finely granular staining along the BMZ 
was observed after incubation with anti-Ca conju-
gate. No lgG or lgM deposits could be detected; 
papillary granular staini ng was absent. 
Indirect method (Fig lb) . Upon incubation of 
the patients' serum with substrate tissue, a linear 
fluorescent staining outlining the BMZ of normal 
human skin and of rhesus monkey esophagus was 
found up to a dilution of 1:320, employing an 
antihuman lgA conjugate. No difference in titer 
was observed in serum sample::>, taken before and 
after treatment, normal skin and monkey esopha-
gus serving as substrates. No staining was de-
tected, when antihuman IgG conjugate was used 
instead of anti-lgA conjugate in an identical SEt-
up. 
HRP-anti-horseradish peroxidase (HRPJ tech-
ntque. 
Light microscopy: A dark-brown reaction prod-
uct in linear clistribution along the BMZ marked 
the sites of in vivo-bound lgA (patients' skin) 
(Fig 2) and in vitro-flXed circulating lgA (patients' 
serum). With regard to distribution and localiza-
tion of the precipitates, these patterns corre-
sponded to the continuous, bandlike patterns of 
IF. Control specimens were free of reaction prod-
uct at specific sites. 
Immunoelectron microscopy: (1) Demonstration 
of in vivo-bound IgA in the patients' skin (Fig 3). 
The electron-dense reaction product marked the 
bincling sites of the lg, outlining the derma-epider-
mal junctional zone. The deposits were confined 
to the superficial strata of the dermis clirectly 
below the basalla.nllna, where they formed small 
irregular aggregates that appeared to be arranged 
like the links of a chain. The reaction product 
showed some tendency to accumulate on and 
around the anchoring fibrils, thus obscuring their 
Fro l. a, Dermatitis herpetiformis, perilesional 
skin, direct immunofluorescence, goat antihuman lgA 
conjugate; linear fluorescent staining along the base-
ment membrane zone; E , epidermis and D, dermis 
(reduced from x 260). b, Normal human skin, indirect 
immunofluorescence, dermatitis herpetiformis, serun: 
dilution 1:20 antihuman IgA conjugate; linear fluores-
cent staining along the basement membrane zone (re-
duced from x 260). 
FIG 2. Dermatitis herpetiformis, perilesional skin, 
horseradish peroxidase anti-horseradish peroxidase 
technique, antihuman lgA conjugate; linear distribu-
tion of brown reaction product along the basement 
membrane zone marking the sites of in vivo-bound lg 
(reduced from x 260). E , epidermis and D , dermis. 
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periodicity, but it was also found without any 
contact to anatomical structures. The lamina Iu-
cida and the lamina densa were free of reaction 
product and no deposits could be traced in associ-
ation with the dermal microfibrils of elastic fibers 
or collagen bundles. 
(2) Demonstration of in vitro-fixed circulating 
IgA. Reaction product, visualizing in vitro-flxed 
IgA, was found at identical sites as compared to 
in vivo-bound IgA (Fig 4a). Precipitates were 
observed to be present only in the uppermost 
parts of the dermis, subjacent to the basal lamina 
and forming irregular aggregates in the area of 
the anchoring fibrils tFig 46). All controls were 
negabve. 
DISCUSSION 
The 4 component areas of the derma-epidermal 
junctional zone [ll], the basal cell plasma mem-
brane, the lamina Iucida, and the lamina densa; 
the subbasal; fibrous components, including an-
choring fibrils, dermal microfibrils of the elastic 
flbers, and bundles of collagen flbers, are the 
antigenic target-structures, i.e. , the binding sites 
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of auto-AB in various dermatoses, hallmarked by 
immunopathologic phenomena. In lupus erythe-
matosus (LE) (chronic discoid and systemic), Ig 
are found in connection with half desmosomes of 
the basal cells, in the basal lamina, and the 
dermal fibrous components [12). Bullous pemphi-
goid (BP) and herpes gestationis (HG) skin show 
lg deposits within the lamina Iucida. In BP skin, 
accumulations of IgG are found closely related to 
the cytomembrane of the basal cells, especially to 
the half desmosomes I10,13J with a well-defined 
space between the reaction product and the lamina 
densa. In the skin of HG patients, immunoreac-
tants were distributed throughout the lamina Iu-
cida 19,14]. Recent studies have also classified DH 
as a junctional zone-related disease. Ultrastruc-
turally, the granular type exhibits IgA deposits 
in association with bundles of microflbrils 13,4], 
whereas in the linear type of DH the reaction 
product is found beneath the lamina densa in the 
area of the anchoring fibrils <linear dermal pat-
tern) [3,5]; in 2 cases so far, Ig deposits were 
detected within the lamina Iucida adherent to the 
lamina den sa, with a space free of reaction product 
Fw 3. Dermatitis herpetiformis, perilesional skin, horseradish peroxidase anti-horseradish peroxidase tech-
nique, antihuman IgA conjugate; electron dense aggregates (arrows) indicating the sites of in vivo-bound immuno-
globulin; anchoring fibrils (circles). E , epidermis; D, dermis; and C, collagen fibres (x 23,800). 
FIG 4. a , Normal human skin, horseradish peroxidase anti-horseradish peroxidase technique, patient's serum, 
dilution 1:10, antihuman lgA conjugate; electron dense reaction product (arrows) marking the sites of in vitro-
fixed circulating lgA anti-basement membrane zone-antibodies. LL, lamina Iucida; LD, lamina densa; E , epider-
mis; and D , dermis ( x 23,800). b, Identical procedure as in Fig. 4a , higher magnification; the reaction product is 
seen immediately below the lamina densa. TF, tonofilaments ( x 75,000). 
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between the undersurface of the basal cells and 
the precipitates (linear lamina Iucida pattern) 16]. 
Apart from in vivo-bound Ig. circulating auto-AB 
directed against the BMZ have been observed in 
several of the diseases in question; in LE they 
have not been shown to occur in the serum of the 
patients, but they were demonstrated in acid 
eluates of skin sections 115]. In BP serum, IgG 
anti-BMZ appear in 679£ of cases [16]; in HG they 
are found in few patients only [9). 
Here we report a case ofDH in which circulating 
auto-AB of the IgA class, directed against the 
BMZ, could be demonstrated. To our knowledge. 
this has been observed in only few cases so far 
(Yaoita, H. , Katz, 8. I. , personal communication). 
These auto-AB could regularly be detected over a 
period of 2 months and there was no change in 
titer in relation to therapeutic success and clear-
ing of lesions. The diagnosis oflinear dermal type 
of DH was confirmed ultrastructurally by sub-
basal lamina localization of in vivo-bound IgA. 
Moreover , in vitro-fixed lgA-auto AB were shown 
to be deposited in an identical localization. 
The demonstration of circulating anti-BMZ 
auto-AB, though of lg class A, once more poses 
the question as to the characterization of the 
individual entities of subepidermal bullous dis-
ease. At the present time the most ponderous 
result relevant for diagnosis appears to be the 
class of Ig involved; second in importance would 
be the ultrastructural binding site of lg in vivo 
and circulating AB in vitro, to substrate tissues. 
Again, the question so much debated on, as to 
the possible overlap or coexistence of BP and DH 
117 J must remain unanswered. Search for circulat-
ing antibodies, in serum or by acid elution from 
involved or uninvolved skin. fixation to substrates 
in vitro, and subsequent re-elution, should help 
us determine the different specificities of such AB 
and thus permit better classification of this prob-
lem. 
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